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ÄÈÀÃÐÀÌÌÛ ÍÀ ÔÎÐÌÓ ÊÐÛËÎÂÎÃÎ ÏÐÎÔÈËß.
À. Ã. Ëàáóòêèí, Ð. Á. Ñàëèìîâ
Àííîòàöèÿ
Ìåòîäîì ïîñëåäîâàòåëüíûõ ïðèáëèæåíèé ðåøàåòñÿ çàäà÷à îá îïðåäåëåíèè ôîðìû
êðûëîâîãî ïðîôèëÿ, îáòåêàåìîãî ïîòåíöèàëüíûì ïîòîêîì íåñæèìàåìîé íåâÿçêîé æèä-
êîñòè, ïî çàäàííîé õîðäîâîé äèàãðàììå ðàñïðåäåëåíèÿ ñêîðîñòè, êîãäà òî÷êà ðàçâåòâ-
ëåíèÿ ïîòîêà íàõîäèòñÿ íà íèæíåé ïîâåðõíîñòè ïðîôèëÿ. Äëÿ ñõîäèìîñòè ïîñëåäîâà-
òåëüíûõ ïðèáëèæåíèé áûëî ïðîèíòåãðèðîâàíî èçâåñòíîå óðàâíåíèå Òóìàøåâà-Íóæèíà,
óñòàíàâëèâàþùåå ñîîòâåòñòâèå òî÷åê ïðè êîíôîðìíîì îòîáðàæåíèè âíåøíîñòè ïðîôèëÿ
íà âíåøíîñòü åäèíè÷íîãî êðóãà. Âûïîëíåíû ÷èñëîâûå ðàñ÷åòû, êîòîðûå ïîêàçûâàþò ýô-
ôåêòèâíîñòü ìåòîäà. Ðàññìîòðåí ïðèìåð, â êîòîðîì óäàëîñü óìåíüøèòü ïèê ñêîðîñòè íà
âåðõíåé ïîâåðõíîñòè ïðîôèëÿ.
Êëþ÷åâûå ñëîâà: êðûëîâîé ïðîôèëü, õîðäîâàÿ äèàãðàììà, ïèê ñêîðîñòè.
Ïóñòü íà ïðîôèëå Lz ðàñïðåäåëåíèå âåëè÷èíû ñêîðîñòè v ïî åãî êîíòóðó çà-
äàíî â âèäå õîðäîâîé äèàãðàììû: v = v(x) = f1(x); 0  x  l , íà âåðõíåé ïî-
âåðõíîñòè ïðîôèëÿ, v = v(x) = f2(x); 0  x  l , - íà åãî íèæíåé ïîâåðõíîñòè.
Ñëó÷àé, êîãäà òî÷êà ðàçâåòâëåíèÿ ïîòîêà íàõîäèòñÿ â íîñèêå ïðîôèëÿ (ïðè x = l )
ðàññìîòðåí â ðàáîòå [1]. Ïóñòü òî÷êà ðàçâåòâëåíèÿ ïîòîêà íàõîäèòñÿ â ò. A1 (ïðè
x = x1; 0 < x1 < l ) íà íèæíåé ïîâåðõíîñòè ïðîôèëÿ, à òî÷êà ñõîäà ïîòîêà íàõî-
äèòñÿ â ò. B1 (ïðè x = 0). Ïðåäïîëàãàÿ, ÷òî íà ïðîôèëå ôóíêöèÿ òîêà  = 0 è â



























dx; (x1  x  l)
íà íèæíåé ïîâåðõíîñòè. Çäåñü s = s(x) - äëèíà äóãè ïðîôèëÿ, îòñ÷èòûâàåìàÿ îò






















2 À. Ã. ËÀÁÓÒÊÈÍ, Ð. Á. ÑÀËÈÌÎÂ
Â äàëüíåéøåì âîñïîëüçóåìñÿ ìåòîäîì è ôîðìóëàìè, ïðåäëîæåííûìè â ðàáîòå [1].
Òîëüêî çäåñü ïðè íàõîæäåíèè ôóíêöèè x() = x(1)() óðàâíåíèå ( [2], ñ. 49-50)
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Çäåñü ìû ó÷ëè, ÷òî çíà÷åíèþ x = 0 íà íèæíåé ïîâåðõíîñòè ñîîòâåòñòâóåò  =
    1 . Çàäàâàÿ x , èç óðàâíåíèÿ (1) , îïðåäåëèì  , ò.å. íàéäåì ôóíêöèþ (x)
èëè x() .
Áûëè ïðîâåäåíû ÷èñëîâûå ðàñ÷¼òû äëÿ ñëó÷àÿ, êîãäà â êà÷åñòâå èñõîäíîãî ïðî-
ôèëÿ áûë âûáðàí 10% ýëëèïñ ñ òî÷êîé ðàçâåòâëåíèÿ íà íèæíåé ïîâåðõíîñòè ïðè
x = 0:75 . Ñ ýòîãî ïðîôèëÿ áûëà ñíÿòà õîðäîâàÿ äèàãðàììà. Ìàêñèìàëüíîå çíà-
÷åíèå ñêîðîñòè äîñòèãàëîñü â "íîñèêå"ïðîôèëÿ ïðè x = 1:0 è áûëî ðàâíî 10.96
ïðè ñêîðîñòè ïîòîêà íà áåñêîíå÷íîñòè ðàâíîì 1.0. Ýòî çíà÷åíèå áûëî óìåíüøåíî
äî 8.0 â íîâîé õîðäîâîé äèàãðàììå, êîòîðàÿ áûëà ïðèíÿòà â êà÷åñòâå èñõîäíîé â
÷èñëîâîì ðàñ÷¼òå. Ïîëó÷åí íîâûé ïðîôèëü, îòëè÷àþùèéñÿ îò ýëëèïñà, ïðè÷¼ì íà
íèæíåé ïîâåðõíîñòè â ðàéîíå òî÷êè ðàçâåòâëåíèÿ îáðàçîâàëàñü íåáîëüøàÿ âûåìêà.
Äàëüíåéøåå óìåíüøåíèå ïèêà ñêîðîñòè ïðèâåëî ê íåîäíîëèñòíîñòè ïðîôèëÿ.
Summary
A. G. Labutkin, R. B. Salimov. Inuence of smoothing of chord diagram on the form of
airfoil. The problem of determine of the shape of airfoil, which ows about potential ow
of an incompressible inviscid uid by given chord diagram of velocity distribution when the
point of branching of ow is on the lower surface of the airfoil. For convergence of successive
approximations the known Tumashev-Nujin equation, which establishes a correspondence
between points in the conformal map from exterior of airfoil to exterior of circle disk, was
integrated. Numeric computations which show eciency of method are carried out. The
problem in case when it was possible to reduce peak of speed of upper surface of airfoil
considered.
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